A biological molecular motor, proton-translocating ATP synthase: multidisciplinary approach for a unique membrane enzyme.
Proton-translocating ATP synthase (F(o)F(1)) synthesizes ATP from ADP and phosphate, coupled with an electrochemical proton gradient across the biological membrane. It has been established that the rotation of a subunit assembly is an essential feature of the enzyme mechanism and that F(o)F(1) can be regarded as a molecular motor. Thus, experimentally, in the reverse direction (ATP hydrolysis), the chemical reaction drives the rotation of a gammaepsilonc(10-14) subunit assembly followed by proton translocation. We discuss our very recent results regarding subunit rotation in Escherichia coli F(o)F(1) with a combined biophysical and mutational approach.